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Executive summery

This assignment i's to contribute Ittiso Myan

especially to identify, analyze and document the driver of deforestation and forest degradation
of the whole Shan State. Moreover, it is also need to determiredatmn between them and

also to make the assessment of strategic options for addyedsforestation and forest
degradation.

During the study, stakeholder consultation, interview participatory approach and
general observation were emphasized. Two sources (primary and secondary) of data
collection were used. To know the history of forester change, spatial analysis using three
sets (2005, 2010 and 2015) of satellite remote sensing data had been performed. As a counter
checking, NDVI analysis and Hansen and Global Forest Watch data were also used. SWOT
analysis of the priority options id&fied the various drivers related to deforestation and forest
degradation was also applied with the consent of the stakeholder consultation meeting. Socio
economic survey was conducted only in 9 villages of serious hotspot areas depending on
available tine budget and security condition.

According to the spatial analysis of 2005, 2010 and 2015 Landsat imageries, Forest
Cover of Shan State decreased from 52.38% in 2005 to 41.45% in 2010, but a little bit
increased from 41.45% in 2010 up to 48.14% in 20ddicating an increase of 6.69% during
the 5 years period (2010 to 2015). The main drivers of deforestation and forest degradation in
Shan State can be divided into two types, namely direct and indirect drivers. Direct drivers are
Agricultural expansion, Shting Cultivation, Overexploitation of timber, Fuelwood
consumption (including charcoal), Infrastructure development, Mining, Forest fire. Indirect
drivers include population growth, Economic growth (International and national), weak in law
enforcement, &verty and subsistence, Conflicting policy, Language barriers, Land tenure
uncertainties, and Inadequate Natural Resources planning and monitoring. In terms of carbon
emission from deforestath and forest degradatioB,86 million tons per year of carbon
emitted between 2005 to 2015 period in Shan State.

The Government of Myanmar is trying to formulate a new land law is being developed
in order to harmonize existing laws related to land. Under this law, a National Land Use
Council will be set up. To overote deforestation and forest degradation, MONREC has
developed a tegear Restoration and Rehabilitation Programme (Z027) in cooperation
with related stakeholders, building on past experiences and lessons learned.

Cover Photo: On the way from MongRyb KyaingTong, eastern Shan State.
Most of the Photos used in the report were taken by the consultant on the field
survey of lllicit Crop Monitoring in Myanma®©pium Survey (ICMP) project
(TD/MYA/G43 & TD/MYA/G44) under UNODC in 2014 and 2015.
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Introduction

In December 2011, Government of the Republic of the Union of
Myanmar became a partner country of the UNREDD Programme. The UN
REDD Programme is the United\ations collaborative programme on
reducing emission from deforestation and forest degradation. The
programme assists developingcountries like Myanmar to build capacity to
reduce emissions and to participate in a future REDD+ mechanism.

The Government ofMyanmar has developed a REDD+eRdiness
Roadmap in July2013 through a multi-stakeholder process with the
support from Government of Norway. The REDD+ Readiness Roadmap has
3 phases and six components to implement REDD+ activities

The implementation of the REDD+ Readiness Roadmap constitutes
the initial stage of the REDD+ process which is divided into three phases:

Phase | Phase Il

Preparation > Results-based
Z demonstration activitics

Figure 1: Three-Phrase Approach to REDD+ under UNFCCC Framework
OEAOA p AT A OEAOA ¢ OICAOEAO AlI B
Phase, duringwhich countries build capacity, develop strategies and action
plans, and test different approacks to REDD+ implementation at
demonstration/pilot sites and subsequently refine their approachesbased
on feedback. In practicethe three phases overlap to amxtent. Myanma is
presently in the stage of Phase 1.
Phase 1(Readiness): Implementation of activities in the Roadmap,
during which Myanmar will put in place the necessary frameworks,
capacities and institutions to implement REDD+ at the national level.
This phase also includes the identification of the possible actions (or
OAAT AEAAOA OOOAOACEAOGS8Qq OEAO 1 AU A
from the land use, land use changand forestry sectors.
Phase 2 (Implementation) : This phasewill involve field testing of
candidate strategies through demonsration activities, to establish
which of the strategies may achieve efficient and cosffective
results on a national scale without undermining any of the REDD+
safeguards. Some demonstration activities may begin in specific
areas of the country before all phase 1 activities are compéd at the
national level.
Phase 3 (Performance -based payments): Myanmar will be
implementing REDD+ activities, through a national system
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consistent with decisions taken by the UNFCCC. Phase 3 will lead to

inter national results-based finance.

The Roadmap s a living document. It is not intended to be a fixed
and unchangeable set of instructions for REDD+ Readiness activities. It
would be reviewed and updated on a regular basis to reflect the developing
experiences and capacities within Myanmar and progressin of REDD+
tools andapproachesinternationally.

To be efficient in implementing, the Myanmar REDD+ Roadmap is
divided into six components:

Component 1: Management of REDD+ Readiness

Myanmar will establish the institutional structures to manage the

REDD+ Readiness process. Under the overall guidance of the

Ministry of Natural Resources and Environmental Conservation,

MONREC, a REDD+ Task Force (TF) will manage and coordinate the

Readiness process supported by a REDD+ Task Force Office, located

at the premises of the Forest Research Institute of Myanmar and a

system of technical working groups(TWGSs), which are composed of

multiple government and nongovernment stakeholders and interest
groups.

Component 2: Stakeholder Consultation & Participation

A dakeholder engagement structure with different levels of

participation, which includes the TWGs, the TF, a REDD+ stakeholder

network as well as national and subnational consultation and
participation processes, will ensure appropriate involvement of all
relevant interest groups in REDD+. These include national, regional
and local government, Civil Society organisations, private sector,
local communities and the representation of wmen, youth and
ethnic groups.

Component 3: Development & selection of REDD+ Strategies

Myanmar will assess, select and pilot REDD+ strategies for the land

use, land use change and forestry sector, based on a comprehensive

analysis of present and future drivers of deforestation and forest
degradation. A qualitative and quantitative assessment of carbon
emissions from major drivers, including estimates of trends of future
emissions for each of the main drivers identified, will help to identify
appropriate policies and measures to reduce land use related carbon
emissions and increasecarbon sequestration. The REDD+ strategy
will be consistent with the general economic andocial development

10



plans and expectations of Myanmar and be in line with international

commitments ratified by the country.

Component 4: Impleme ntation framework & sa feguards

The Institutional, Legal and Financial Frameworks for REDD+

implementation will be developed either by establishing new

administrative or managerial mechanisms or consolidating existing
ones. An intensive capacity building and training programme i be
established. A safeguards information system will be set up, which is
intended to monitor and make sure that potential REDD+ actions are
not harmful for the livelihoods of forest dependent communities, or
for biodiversity or the conservation of natual forests, as well as
avoiding the displacement of carboremissions to other locations.

Component 5: National Forest Reference Emission Level and/or

Forest Reference Level (FREL/FRL)

Myanmar will establish its forest (emissions) reference levels as a

benchmark against which past and future forest carbon emissions

and removals will be measured and reported. The emphasis of this
component will be the collection and analysis of data onistorical
land use change, the projection of potential trends, and the analysis
of relevant national circumstances which may introduce adjustment
factors in the baseline definitions.

Component 6: National Forest Monitoring System

Myanmar will develop anational forest monitoring system (NFMS)

composed of a land monitoring system and a national forest

inventory based on existing national capacities and improvement
over time depending on national circumstances and decisions. The

NFMS will serve multiple functions including the assessment of

performance of REDD+ actions and the reporting requirements to

national and international bodies, as well as general strategic
decision.

The major development partners in implementing these components
are UNEP and UNDPof components 1 to 4 and FAO for component 5 and
6.

In December 2013, the German Federal Ministry for the
Environment, Nature Conservation, Building and Nuclear Safety (BMUB)

ACOAAA O1T &OT A OEA OAGCEITTAI DOI COAI i A

and using exp©@ EAT AA ET EI bl ATl AT OET C 2%$$C
capacity building programme for REDD+ is jointly implemented by ICIMOD
and GIZ in the four Hindu Kush Hnhalaya countries i.e. Bhutan, ddia,
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Myanmar and Nepal. Under this initiative, REDD+ activities havalready
been planned in all the four countries through consultative workshop held
in each country. The duration of the project is from March 2015 to
December 2018. In Myanmar it couldbe started only on 29t March 2016
after signing the MOU.

1.1. Description of the assignment

Action for reducing emissions from deforestation and degradation
(REDD+) on the ground has been encouraged internationally. The United
Nations Framework Convention on Climate Change (UNFCCC) meeting in
Bonn, Germany in June 2015 provideduidance for REDD+ technical issues
on safeguards, norcarbon benefits, and noamarket based approaches
AEOGAO OEA AATDPOEIT 1T &£ OEA O7A00Ax &
Therefore, REDD+ is mostly like to finch prominent place in the Intended
Nationally Determined Contributions (INDCs) of many developing
countries that face governance, tenure and sustainable forest management
issues.Therefore a need for identification of drivers of deforestation
and degradation is important to clarify the REDD+ actions with high
potential to address these drivers. In the development and
implementation of REDD+ action, there is the continuing need to enhance
REDD+ strategies and policies to address in a sustainable way the
prevailing social, environmental and economic challenges, taking into
account lessons learned from the implementation of sustainable forest
management and actions for sectoral integration with the following focus:

a) Sustainable management of community and governmeiforests;

b) Sustainable management of forest landscapes and conservation of
biodiversity ; and

C) Integrated watershed management to ensure sustainable
environmental service delivery.

1.2. Study area: brief description

The Shan Plateau is situated in norteasternside of Myanmar and is
extended with mountainous upland ranging from 1000 m to 2300 m in
height. The area is undulating withstripped of natural forests which are
subject to severe erosion.

Shan State takes a special place amongst the fourteen Regions and
States in the country as, in terms of area the biggest of all, covering almost
25% of the entire nation, and in terms of population by far the biggest of all
states. Arguably, Ban Sate has the largest ethnic diversity amongst its
population of all fourteen Regions and States.
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Related to this diversity-its location and the physical features of the
terrain making it perfect for a natural border zoneShan Sate has played
an important role in the history of Myanmar. As far as the most recent
history is concerned, this starts with special position that was negotiated in
the Panglong agreement,

Shan State is one of local and international tourist destinations, due
to dotted with natural wonders such as Inle Lake, Goteik viaduct, Pintaya
cave, Mwetawkakku pagda, Htantsan cave, Phaungdad pagoda and
Mongshu, a source of Myanmar ruby, sapphire and gems.

Northeastern site of Myanmar, Shan State occupies nearly a quarter
(23.2%) of the entire country area and coversapproximately 155,800 km2.
The State gets its1ame from Shan people, one of several ethnic groups that
inhabit the area. With 5.8 million people (census 2014), Shan is the 5th
biggest of all States and Regions in terms of population after Yangon,
Mandalay, Ayeyarwady and Sagaing regions. As such, Sherby far the
biggest of all 7 States, and an important player in the socmlitical
constellation of the country.

Shan State is amongst the areas in Myanmar with the greatest ethnic
diversity. On the list of 135 officially recognized ethnic groups in ¥anmar,
Shan (with 33 different groups) ranks second after Chin (with 55 ethnic
groups). Linked to itsethnic diversity, another aspect that sets Shan State
apart from the other regions and states is the number of, constitutionally
embedded selfadministrative areas, such as Wa SeHldministrated
Division (SAD) in the northeast of Shan State; Sedministrated Zones
(SAZ) of Kokang, north of Wa also bordering to China, Palaung, also in the
TTOOE AT A $AT O AT A 0Ad8/h OEA h&kmdOAO
Shan.

Administratively, Shan State is composed of 55 townships, more
than any other region or state. Because of its size, and certainly for the
organizational arrangements of government departments, the area was in
the past subdivided for administrative purposes into Shan South (where
the State capital Taunggyi is located), Shan North (with Lashio as centre)
and Shan East (with Kengtung as centr€)rends in ShanUNDP, 2015.

Natural resource extraction has always played an important role in
OEA OOAOCAG6O0 AATTTiunh AT A O OEEO AAU
Myanmar for mining (silver, lead, zinc, iron ore, coal, manganese, gold,
rubies and gems), forestry (teak, hardwood, firewood, resin) and
hydropower.
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Figure 2. Location of Shan State. Figure 3.Active areas of Ethnic Militants

ACTIVE AREAS OF MYANMAR'S ETHNIC MILITANTS

Militant groups and
Arunachal

Pradesh number of troops
\ | UWSA (United Wa State Army):
3 30,000 troops, 10,000 reservists
INDIA © uma KA (Kachin Independence Army):

10,000 troops, 10,000 reservists

RCSS (Restoration Council of Shan
State): 8,000+ troops

< A/-‘ SSPP (Shan State Progress Party):
8,000+ troops

KNU (Karen National Union):

Mandalay 5,000+ troops

TNLA (Ta'ang National Liberation

' MYANMAR Army): 4,500+ troops
LAOS  NDAA-ESS (National Democratic
Naypyidaw. Alliance Army-Eastern Shan State):

4,500+ troops

MNDAA (Myanmar National
Democratic Alliance Army):
2,000 troops

DKBA (Democratic Karen
Yangon. . t Benevolent Army): 1,500+ troops
NMSP (New Mon State Party):
THAILAND 800+ troops, 2,000 reservists

KNPP (Karenni National
Progressive Party): 600+ troops

Ethnic militant groups
NSCN-K (National Socialist Council

B uwsa NMSP of Nagaland-Khaplang):
KIA KNPP K500 troops

PNLO (Pa-O National Liberation

RCSS NSCN-K Organization): 400+ troops
PP

5S . PNLO CNF (Chin National Front):

KNU CNF 200+ troops

TNLA KNO-B KNO-B (Kuki National
. NDAA - KNLA-PC Organization-Burma): 200+ troops
. MNDAA . ALP KNLA-PC (Karen National

Liberation Army-Peace Council):

. DKBA <200 troops

ALP (Arakan Liberation Party):
60-100 troops

1.3. Scope of the study

The study covers the whole Shan Statdhe sociceconomic data
collection was focused on the hotspot areas offwangan and Pindaya
township of Danu-SAZ, Yarksauk townshignd Hopone township of0 A & /
SAZ, Taunggyi District, southern Shan State and Mabein township of
Kyaukme district, northern Shan StateBecause of time spansurvey team
cannot go to eastern Shan Stat®ased on security and accessibility, nine
villages were selected out of 150 randomly selected villages, located in
hotspot areas of Shan State.

The study assesses direct and indirect causes of drivers of
Deforestation and Forest Degradation, evaluates impact of them and also
looking beyond the forest sector ad considerstheir relationship to all land
use activities. This field visit survey time is rainy season and most of the
land use activities practice in open season from November second week
of April. That is why survey team could not take photos of thse activities,
for example, Shifting Cultivation (Taungya) burning, timber extraction,
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opium poppy plantations and so forth. Most of the photos used in the
report were taken by the Forest Department and the consultant on the field
surveys of lllicit Crop Monitoring Programmes in Myanmar Opium Survey
(ICMP) projecs (TD/IMYA/G43 and TD/MYA/G44) under UNODC in
2013/14 and 2014/15.

1.4. Objectives of the assignment

AEA AOT AA 1T AEAAOEOA 1T &£ OEEO AOOECGTI
REDD+ readiness programmeSpecifically, the assignment is required to
identify, analyze and documentthe drivers of deforestation and forest
degradation and determine the extent of deforestation and degradation for
improving policy for sustainable management, conservation and

enhancement OEA OCdé A A OE OEBnGERsOictof Shah Gtate. %$ $ C
The specific objectives of this assignment are to:

A. Identification of Drivers of Deforestation and Forest Degradation.
(i) Direct/ Proximate Drivers of Deforestation & Forest
Degradation

(i) Indirect/ Underlying Drivers of Deforestation & Forest
Degradation
B. Determining co-relations between (i) proximate/direct drivers and
(i) underlying/indirect drivers .
(i) Direct/ Proximate Drivers and Deforestation
(i) Indirect/ Underlying Drivers and Deforestation
(i) Direct/ Proximate Drivers and Forest Degradation
(iv) Indirect/ Underlying Drivers and Forest Degradation
C. Assessment of strategic options for addressing deforestation and
forest degradation.

1.5. Expected Outputs
The main outputs of the study are the following will be report
covering the following:
(i) Drivers of deforestation and forest degradation
(i) Corelations between drivers (direct and indirect) and
deforestation and forest degralation; and
(i) Strategic options for addressing deforestation and forest
degradation.
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Methodology

This study was carried out during first six months of 2017. During
research and study, stakeholder consultation, interview participatory
approach and general observation techniqgue was emphagd. Two man
sources of data collection (secondary and primary) were focused upon to
ensure that reliable and authentic data and information is available. In this
context, the information from regional offices and other relevant
documents developed byForest Department and Government of Myanmar
have been illustrated in the study.

2.1. Data collection
2.1.1 Secondary data collection

First, the consultant identified and performed a desk review (study)
of available relevant literature on [eforestation and ForestDegradation
and biomass/inventory reports and studies for forests of Myanmar and
Shan State and also studies comparable forest types and similar conditions
of the countries around Myanmar. The book, Myanmar REDD+ Readiness
Roadmap, helped us to identify an@nalyze important issues regarding the
practical implications and effectiveness of tackling deforestation and forest
degradaion in Myanmar and Shan State.

2.1.2 Primary data collection

While the consultant were using secondary information from
existing documents and reports,primary information were collected from
satellite images (2005 landsat 5 imageries, 2010 IRS Liss 3 imageries and
2015 landsat 8 imageries of the whole country), field visits, data from
regional offices and HQ office of Forest Depament, expert interviews and
consultation workshop to accomplish the tasks. The stakeholder
consultation meeting was conducted in Taunggyi to get knowledge of
Deforestation and Forest Degradation of project relevant area and to
identify the possible future implementation REDD+ acuvtivities.

Taking into consideration the diversity and unique features of forest
conditions, carbon density, degree of deforestation, carbon stock
degradation threats, socieeconomic conditions, means of livelihood,
population size, timber extraction conditions, main drivers of
deforestation, watershed protection service, biodiversity conservation
values, potential community benefits, present of potential partners, and
levels of local community organizations (Community Forestry groups,
governance), detailed review and group discussions with local
stakeholders to seek the correlation of land use change and specific drivers
of deforestation and forest degradation in Shan State. And then conduct
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field visits to deforestation and forest degradation hotspots areas to vewf

information obtained from primary and secondary sources and group
consultations. The output results on specific drivers of Deforestation and
Forest Degradation shall be further verified by experts on validation
workshop. Targeted multistakeholder consutations will be conducted

throughout the study.

Quantitative sociceconomic survey wasalso conducted to measure
rural livelihood strategies and to assess the potential for environmental
conservation in the region.The results of the quantitative study wil reveal
the level of livelihood dependence on natural forest and response of local
villagers to their changing natural, social and economic environment along
with the expected impact of these changes on their livelihoods and subject
well-being.

We alsostudied three different aspects of the relation between local
people and natural resources.

(@) The first aspect was the analysis of socieconomic status,
land use and pattern of resources use by selected households in 9 villages
within the deforestation and forest degradation hotspot areas of Shan
State.

(b) The second aspect was studying the impact of human
harvesting on natural resources around them.

(c) The third aspect was assessing the attitude of thedal people
towards conservation of natural resources and envionment through
DAl b1 A6O PAOAADPOEIT 8

The consultant will also conduct a SWOT analysis of the priority
options identified the various drivers related to deforestation and forest
degradation, and detail how these could be implement on the ground,
including possible institutional arrangements to implement them. The
analysis will be primarily focused on strength and weakness of governance
issues and capacity and human resources of the institutions to transform
opportunities into actions for better positive outcomes and manage the
emerging sociepolitical and economic threats.

2.1.3 Spatial data analysis

The three sets of remote sensing data used for this study include:
Landsat TM (2005), IRS LIS8I (2010) and Landsat 8 (2015) and other
materials used aretopographic UTM maps (2005). The details of the data
used are given in tablel.
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Table 1. Data used in the present study

Different Data Source  Scale/Resolution (m) Year
Landsat 5-TM 30.0m 2005
IRS LISSIII 23.5m 2010
Landsat 8 30.0m 2015

ENVI, Erdasimagine and ArcGIS software are used in this study.
Base on satellite imageries, the forest and vegetation covers obtained were
Closed Forest, Open Forest, Mangrove, Other Wooded Land, Other Land,
Snow and Water. From these three periods of LULC historicdhta, the
consultant can make spatial analysis of land use change in Shan State and
can produce change maps, deforestation and forest degradation hotspots
and seeking to correlate land use change to specific drivers of deforestation
and forest degradationand their socio-economic context.

Spatial analysis of proximate and underlying causes of deforestation
and forest degradation in Myanmar and Shan State were conducted. Spatial
analysis of previous RS/GIS layers and LULC map time serasalysis of
Forest Department GIS section were very useful in this studyzirstly, it is
important that definitions of forest, deforestation and forest degradation
and regeneration (afforestation/reforestation) should be clear.Here we
also used the existing national definion of the country which was used in
FAO FRA reports. Detail definitions can be seen in coming section under
forest resource assessment.

The following reference data were available for the spatial analysis:

a) The three digital forest cover maps of Myanmar 102005, 2010

and 2015. We modified those data for Shan State cover maps of
2005, 2010 and 2015 respectively.

b) The output map of FAO project, TAMYA/3501, is very useful
for 2015 Real Time Forest Cover Map of Myanmar.

c) The NDVI (Normalized Different Vegetation Index) composite
maps for 2005 and 2015 wereused to confirm the result of
spatial analysis.

d) Global Forest Watchwere used to compare with international
data.

Especially methodology applied in FAO TCP project isryeuseful in

this assignment. These methodologies were also used for the change
assessment of Shan State area.
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2.1.4 Socio-economic data collection and analysis

According to census 2014, he total population of Myanmar is 51.5
million people, 25.6 % in povety. Myanmar6 O OOOAI BT bOI AOEI
70% of the total and most depend strongly on forest sources for
livelihoods. The country agricultural sector employs64% of the labor
force and is responsible for48% of the GDP. Further encouraging forest

I £ OEA AT O1 6ous o AATTTITU OET AA pwwmns -
on natural resources and agriculture. In adequate infrastructure, limited
OETE¥x0 AT A AAI ET EOOOAOEOA AT 1 OOOAET O
sector.

In terms of ShanState, Geography and topography, as well as armed
conflict and lack of state control have shaped theosio-economiccondition
of the inhabitants of Shan Sta& for centuries, as well as the social and
political organizations that have emerged in this context. Asgricultural
plays an important role in the economy of the state, due to the variety of
climate types, including those with more moderate temperaturesthe
variety of crops is much bigger andncludes, beside rice,wheat and maize,
ground nut, pulses and beans, fresh fruit and vegetables as main crops.
There are also cotton, coffee, tea anthanapet (Tobacco plantations and
livestock breeding and freshwater fisheries are also significant.

Sociceconomic study of 9 villages as seen in table 2in hotspot
areas in Shan State was conducted during 16 June to 20 June, 2017. Before
interviewing with respondents of the villages, the survey team discussed
with regional forest officers and some of village heads which villages can be
accessed and suitable to interview among the random selected villages in
hotspots areas.11 householdsof kyaukkulay village, Ywangan township 8
households of Wataya village and 6duseholdsof Shaukpinvillage, Pintaya
township, 7 households of Kaungbo village and 4 householdef
Ngapyawghin village, Yarksauk township, and 8 households of Kyauktan
village and 10 householdsof Sanphu village, Hopone township were
selected for interview. Data on villages profile, households and dependency
of villages on forests was collected and analyzed critically. Soeé@onomic
survey tools are designed to collect information as a means of improving of
understanding of local resource managemensystems, resource use and
the relative importance of resources for households and villages. Survey
also provides information on community perceptions of trends and priority
issues. Also to quantify the levels of awareness and support for the existing
forest regulations and levels of knowledge about the biological importance
of forest in the villages.
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The present study was carried out on the socieconomic status of
villages in Shan State to understand their dependency on forests for
livelihood. The study reveals that the hotspot village dwellers depend on
forest for fuelwood, fodder and other Non-Timber Forest Products
(NTFPS.

According to the socio-economic field survey most of the forest
village dwellers did not practice shifting cultivations since lastlO years
except villages who practice opium poppy cultivations. In Yawngan
township, the villagers of Kyaukkulay village under Sin@®aung village
group are now getting to know the importance of forests. That is why they
are trying to manage their remainingforests as much as they can even
though they cannot avoid the usage of NTFPs. That is why Lorenz curve
showing the forest dependency of kyaukkulay village was very low in
comparison with other villages. In Pintaya township, Wataya and Shaukpin
villages faed with no more forests left around their villages. Only small
woodlots are left around Shaukpin village. That is why these two villages
encountered with water shortage in dry seasonln rainy season they have
to catch rain water in the ponds to use in dryseason because they cannot
drill underground water around their villages.

The following Lorenz curves showing proportion of cumulative
iIncome versus proportion of cumulative population sample, with forest
resource income included and excluded, of some dfotspot area field
survey villages.

Figure 4. Socio-economic survey at Kyaukkulay village, YwaN gan township
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Figure 5. Lorenz curve showing % total income vs % households with F orest
Resources income included & excluded of Kyaukkulay village.

Lorenz curve showing % total income vs % households with
FR income included & excluded of Kyaukkulay village
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Figure 6. Lorenz curve showing % total income vs % households with F orest
Resources income included & excluded of Kaungbo village.

Lorenz curve showing % total income vs % households with
FR income included & excluded of Kaungbo village
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Figure 7. Lorenz curve showing % total income vs % households with F orest

Resources income included & excluded of Sanphu village.
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Figure 8. Lorenz curve showing % total income vs % households with F orest

Resources income included & excluded of Ma HlaingKon village.
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Table 2. List of selected villages in hotspot area field visit sites

Sr. District ~ Township Village Latitude/Longitude
1  Taungyi Hopong Kyauk Tan 20.91243/97.3053
2 San P 20.67648/97.30283
3 | Taungyi Pintaya WaTaYa 20.832/ 96.716
4 Shauk Pin 20.84583/96.71301
5 Taungyi =~ YwaNgan  Kyaukkulay/SinGhaung 20.99834/96.52825
6 | Taungyi = Yarksawk Kaungbo 21.14287/96.68472
7 Nga Pyaw @in 21.166/96.658
8 | Kyaukme| Ma Ben Ma Hlaing Kon 23.40152/96.56564
9 Pyin La Ha 23.50651/96.5899

Figure 9. Landscape around Wataya Village is hot much more than
Agricultural land

Source: Socieeconomic field survey, 1620t June,2017.
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Figure 10. Thanapet (Cordia dichotoma) plantations around Kyauktan
village

Source: Socieeconomic field survey, 1620t June, 2017.
Figure 11. Thanaphat ( Cordia dichotoma) plantations around Sanphu

village

Source: Sociaaconomi fieldsurvey, 1620t June, 2017.
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Figure 12 . Forest Condition around Sanphu village, Hopone township
i - ™

Source: Socieeconomic field surey 1620t June, 017.

Figure 13. Forest Cond
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Source: Socieeconomic field survey,16-20th June, 2017.
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Figure 14. Validation workshop on Drivers of Deforestation and
Forest Degradation Report in Taunggyi, 4th August, 2017.

Figure 15. Validation workshop on Drivers of Deforestation and
Forest Degradation Report in Taunggyi, 4th August, 2017.
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2.2 Forest Resources and their contributions in Myanmar and Shan

State
Myanmar is endowed with a rich diversity of habitat types arising
I AOCAT U &£0ii EOO O1 OOOAI AAIT 1T CEAAI A

total land area is still ®vered with natural forests. Myanmar has been
protecting and conserving its diverse biological resources on a sustainable
i ATTAO8 -UATIT AO6O &£ OAOGOO AOA Al 01 OT A
the country. Over 70% of the population lives in rural aras and is highly
dependent on forest resources such as food, fodder, fuelwood, and timber.
Myanmar is often cited as the last frontier of global biodiversity in
Asia. Of about 7000 plant species recorded to date, 1071 are endemic.
There are about 300 mammal species, over 1000 bird species, about 300
reptile species and over 1000 butterfly specis. Biodiversity conservation
can be achieved by means of igitu and exsitu conservation.
Establishment of management of protected areas, i.e.-gitu conservation,
Is an effective approach in biodiversity conservation.Up to 2016, 39
Protected Areas cov®ET C uv8xub T &£ OEA O OAI
been established. Among those 39 Protected Areas, the two Ramsar Sites
have been approved by the Ramsar Convention; Moeyungyi Inn Wetland
Wildlife Sanctuary (2004) and Indawgyi Lake Wetland Wildlife Sanciary
(2016). The Inlay Lake located in Nyaung Shwe Township Southern Shan
State, the first Biosphere Reserve in Myanmar, has been inscribed by the
MAB-ICC of UNESCO in June 2015 in Paris as a Biosphere Reserve (FD,
Myanmar).

~

I O1

2.3. Forest Resource Assessment

Acd OAET ¢ O1T &2! AT1TAOAOAA ET c¢mpuh
area is still cover with forests as shown in th& able3 Annual deforestation
rate are 309,400 hal/yr. between 2005 and 2010, representing 0.9% and
546,600 ha/yr. between 2010 and 2015, represenhg 1.7%.

Table 3. Forest Cover Status of Myanmar in 2015 As of FRA 2015
Forest Category Area (,000 ha) % of Country Area
Forest 29,041 42.92%

Other Wooded Land 15,080 22.29%
Other Land 21,634 31.98%
Inland water bodies 1,903 2.81%
Total 67,658 100.00%

Source: FAO, FRA 2015.

2.3.1. Major Forest Types

Great variation in rainfall, temperature, soil and topography favors
for growing different forest types in Myanmar. There are six major forest
types in which the major ones are mixed deciduous forest, and hill and
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temperate evergreen forest, representing 8% and 27% respectively. The
areas of respective forest types are shown imable 4.
Table 4. The areas of Major Forest Types in Myanmar.

No. Forest Type Area (,000 ha) % of total Forest
Area

1 Mangrove forest 323.26 1.12

2 Tropical evergreenforest 5024.09 17.30

3 Mixed deciduous forest 11093.66 38.20

4 Dry forest 2904.10 10.00

5 Deciduous Dipterocarp (Indaing)  1237.15 4.26
forest

6 Hill & temperate evergreen forest | 781784 26.92

7 Shrub land 638.90 2.20
Total 29041.00 100.00

Source:FRA 2015 Planning and Statistics Division, Forest Department.

Table 5. Forest Cover Status of Shan State Landsat TM, 2005 Real Time

Sr. Forest Cover Area (km2) % of total Shan State area
1.  Closed forest 25481.48 16.35
2. | Open forest 56131.15 36.03
3. Other wooded land 56053.62 35.98
4. | Other land 17650.43 11.33
5. Water 488.04 0.31
Total 155804.72 100.00

Source: Planning and StatisticBivision, Forest Department.

Table 6. Forest Cover Status of Shan State IRS LISS 1112010 Real Time
Sr. Forest Cover Area (km2) % of total Shan State area

1. | Closed forest 16891.29 10.84
2. | Open forest 47696.07 30.61
3. | Other wooded land 39792.04 25.54
4. | Other land 50819.66 32.62
5. Water 605.66 0.31

Total 155804.72 100.00

Source: Planning and Statistis Division, Forest Department.
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2.3.2. Forest Cover Change

Forest cover change in Myanmar is directly linked to the course of
the history of the political economy of the country. Since 1856,he
scientific management of naturalforests in Myanmar was based upon the
O" OAT AEO3RADAARAGET EI T T T xET C OEA ' AOi Al
century the colonial forest management system transformed into the
Burma (now Myanmar) Selection Sygem (BSS, now MSS). The MSS was
designed tomaintain a high yield of quality timber and enhance the natural
regeneration of commercially valuable trees. By the early 1920s MSS was
internationally recognized as a worldclass scientific forestry management
model, both theory and practice.

Another land management system development in Myanmar is the
O4A01T CUAG OUOOAIT h  xfdmBus Emgrefo@stryl hethod A x T O
based upon agreforest intercropping. Initial teak plantings in the mid-19th
century by the British in Karen populated areas in the Tenassen hills
(now Tanintharyi Division) represented a coercive arrangement, but
nonetheless represented the initial stages of a teak plantation management
DOl COAI ET -UATiIi AO8 )Y)O xAOI 60 O1 OEI
plantation development commenced, whsh continues to the present day.

The socialist era in Myanmar (19621988) changed forest
management considerably. Under the statsocialist system, growth
oriented targets without reference to local circumstances or edaphic
gualities were put forth, with expected increasesin annual export earnings.

The centralization of the forestry management system in Myanmar had
very negative effects on the MSS, where every divisional forestry
department had to raise their timber production in order to reach their
allocated targets. Sioe the set targets were not based on the actual
productivity of the forests as calculated under MSS, the forests were logged
unsustainably. This included ignoring the 3@year felling cycles for
extracting timber and replacing this with greatly shortened raations.

At the end of thesocialist governance system, in the 1970s, timber
quickly became a principal source of national revenue. The State Timber
Board (STB), the precursor of the Myanmar Timber Enterprise (MTE),
became the only state agency authorizeth extract and market timber. The
STB (and now the MTE) thus directly challenged the institutional authority
of the Forest Department, forcing foresters to permit overcutting to meet
OEA cCci OAOT i AT 660 TAAA mI O £ OAECT Ao
establishment of forest plantations grew in popularity, supported by the
FAO.
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After the Myanmar government began to adopt a quagrivate
market economy in 1988, major changes again swept through the forestry
sector. In the 1990s Thai industry was heavilyinvolved in the over-
exploitation of Myanmar forests along the Thai border. Heavily timber
extraction shifted to the border with Yunnan province (China) in the
2000s. Private sector involvement in the forestry sector, as well as shifts in
regional politics and economics, has subsequently transformed forest
management in Myanmar. In the past decade the Forest Department has
responded to these new forces through advancing new policies and
ET EOEAOEOAO O AOOAI PO O bBOT OAAO AT,
1 AOCAOO OAI AETEI ¢C A@PAT OAO 1T £ OOI PEAA]
prized teak stands.

The northern forests along the China border were targeted by
Chinese loggers and timber traders for their prized olegrowth valuable
hardwoods in the late 1990s up to mid-2000s following ceasefire
agreements along the Sindvlyanmar border (Global Witness 2005). In
early 2006 the Chinese and Myanmar governments bilaterally agreed to
stop illegal crossborder timber trafficking across their shared borderto
some dagree orchestrated by ethnic political groups. Immediately
following the bilateral cross-border timber trade clamp-down, timber
flows were reduced and currently remain under volumes previously
exported across the border (upwards of one million cubic metersn the
early 2000s), crossborder timber trafficking continues, albeit at lower
volumes (Global Witness 2009) (EU FLEGT, Baseline Study 4, 2011).

&1 O OEAOA OAAOGITO -UATIAOB8O0 &1 OAO(
decreased since from several decades. Itis obviou OEAO - UAT T A0OB6O
deforestation rate is getting increased according to FAO FRA data.

2.3.3. National LULC categories and definitions

In terms of Forest Resource Assessment, Myanmar Forest
Department normally used the definition of FAO. Moreover, all of thERA
OADPT OO06 O1 OOAA AAOA xAOA AAOGAA 11 E
assessment year, and then projected the data to the assessment year by
using annual deforestation rate of the respective country. That is why it is
difficult to say those data will berepresented for the respective year. To get
more accurate data the consultant used the real time satellite data in
Spatial Analysis, i.e. using 2005 landsat TM data for 2005 forest resource
assessment, 2010 IRS Liss3 data for 2010 forest cover assessmentl a
2015 Landsat 8 data for 2015 forest resource assessment. Here are the
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definitions of some land cover categories used in spatial analysis of satellite
imageries of the country Table 8.
Table 7. Definitions of some land cover categories

Category Definition

Forest Land spanning more than 0.5 hectares with trees highe
than 5 meters and a canopy cover of more than 1
percent, or trees able to reach these thresholds in situ.
does not include land that is predominantly under
agricultural or urban land use.

Closed Forest Under forestry or no land use, spanning more than O.
hectares; with trees higher than 5 meters and a canop
cover of more than 40 percent, or trees able to reac
these threshold in situ.

Open Forest Under forestry or no land use,spanning more than 0.5
hectares; with trees higher than 5 meters and a canop
cover between 10 and 40 percent, or trees able to reac
these thresholds in situ.

Other Wooded Land|, AT A 11 0 AAZET AA AO 0&I O
hectares; with trees hgher than 5 meters and a canopy
cover of 510 percent, or trees able to reach thes:
thresholds; or with a combined cover of shrubs, bushe
and trees above 10 percent. It does not include land the
is predominantly under agricultural or urban land use.

Other All land that is not classified as forest or other wooded la

Inland water bodies | Inland water bodies generally include major rivers, lakes
and water reservoirs.

According to the FAO (2015) Myanmar has around 29.0 million
hectares of forested land, which constitutes to 44.2% of the total land area.
Around 28.1 million hectares are primary or otherwise naturally
regenerated forest and around 944 thousand hectares are planted fest.
The full 100% of the forest area is owned by the state, but certain
management rights can be granted to communities or private companies.
However, there are some forest areas (about 41000 ha) that are not under
OOOAOA 1 x1 AOOEE DG h combudity foedhs oined b & O
local people with longterm lease permission of the government,

The annual rate of deforestation in Myanmar was 1.7% for the
period 2010-2015 (FAO, 2015) with rapid expansion of commercial
agriculture, alongside legal and iegal logging, and the clearance of forest
areas for infrastructural projects being the main drivers (Forest Trends,

2015).
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Figure 16. Forest Cover Changes in Myanmar as per FRA data of FAO.
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However, the trend of forest cover changes of Myanmar and Shan
State according to the special analysis by using real time satellite imageries
is as follow and percent numbers of total forest cover mean percent of total
country area and total State area respectivgl

Figure 17. Forest Cover Changes in Myanmar
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As for Shan State, forest cover trend will be as follow:
Figure 18. Forest Cover Changes in Shan State

Forest Cover Changes in Shan State
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According to above figures, it is obvious that Forest Cover decreased
from 52.38% in 2005 t044.86% in 2010 and 44.33% in 2015 at country
level, while the Forest Cover of Shan State also declined from 52.38% in
2005 to 41.45% in 2010, but a little bit increased from 41.45% in 2010 up
to 48.14% in 2015, indicating an increase of 6.69% during the years
period.

Based on these three periods of LULC historical data, spatial analysis
of land use change in Shan State had been done and produce change maps
and extract deforestation and forest degradation hotspot areas within Shan
State. Change Matrixes ahChange maps between 2062010, 2010-2015
and 2005-2015 are as follow:

Table 8. Change Matrix of Shan State (2005-2010)

2010
LCover | Forest OWL Other Water | Total(Km2) %

2005 | Forest | 48443.40 33169.23 81612.63 52.38
OWL | 16143.96 | 39792.04 117.62 56053.62 35.98

Other 17650.43 17650.43 11.33

Water 488.04 488.04 0.31
Total | 64587.36 | 39792.04 | 50819.66 K 605.66 | 155804.72 & 100.00

% 41.45 25.54 32.62 0.39 100.00

Deforestation rate = 4.2% (3405 km2) Cauntry Deforestation rate = 0.9%

33



Table 9. Change Matrix of Shan State (2010-2015)

2015
LCover @ Forest OWL Other Water | Total(Km2) %
2010 | Forest | 64587.36 64587.36 41.45
OWL 39792.04 39792.04 25.54
Other | 10422.37 | 9216.05 31046.43 134.81 50819.66 32.62
Water 605.66 605.66 0.39
Total | 75009.73 | 49008.09 | 31046.43 | 740.47 | 155804.72 | 100.00
% 48.14 31.45 19.93 0.48 100.00

Deforestation rate =-3.2% (-2084.5km2) Country Deforestationrate = 1.7%

Table 10. Change Matrix of Shan State (2005-2015)

2015
LCover = Forest OWL Other Water | Total(Km2) %
2005 | Forest | 75009.73 6602.90 81612.63 52.38
OWL 49008.09 6793.10 | 252.43 56053.62 35.98
Other 17650.43 17650.43 11.33
Water 488.04 488.04 0.31
Total | 75009.73 | 49008.09 | 31046.43 | 740.47 | 155804.72 100.00
% 48.14 31.45 19.93 0.48 100.00
Deforestation rate = 0.42% (660.29km2) Country Deforestation rate = %3
The AT T AEOETT AT A ODPAOEAI AEOOOEAOOE]

Open) forests were assessed with special focus on changes in closed forest
between the years of 2005, 2010 and 2015. Results showed that forests
still cover 48% of total land area of Shan Stat However, logging,
expanding agriculture and plantations and degradation pose increasing
threats. Good forest resource management practice will be required to
protect and maintain the remaining forests of the Shan State.

Land use and land use change inh&n State are highly fragmented
then any state. The average annual deforestation rate of all forest was
1.62%. Deforestation rate of the period of 20052010 is higher than 20106
2015. In 2015, forest cover is a little bit increased than 201(Patches of
new non-forest are distributed throughout the Shan State.

Plantations and new plantations have large clusters surrounded by forest
in some area, especially eastern and northeastern Shan State. Northeast
state has a particularly patchy distribution of nonforest, new nonforest
and expanding plantations interspersed with forest. We can get more
pictures in mind by taking a look the flowing maps and respective data.
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Figure 19. Change Assessment Mip of (2005 -2010) as per 4 categories

Change Assessment Map of Shan State (2005 to 2010)

Legend
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A Railway "] Non Forest to Non Forest

s Town

Table 11. Change Assessment Dataof (2005 -2010) as per 4 categories

St Goosa00  coowr  Km2 Percent
1 Forest-Forest 48363.78 31.04
2 Forest-Non Forest 35328.28 22.67
3 Non ForestForest 16679.99 10.71
4 | Non ForestNon Forest 49934.42 32.58

Total 155804.72 100.00
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Figure 20. Change Assessment Map of (20102015) as per 4 categories

Change Assessment Map of Shan State (2010 to 2015)
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Table 12. Change Assessment Dataof (2010 -2015) as per 4 categories

1 Forest-Forest 43226.43 27.80
2 Forest-Non Forest 29574.89 18.98
3 Non ForestForest 22998.91 14.76
4 | Non ForestNon Forest 60004.48 38.51

Total 155804.72 100.00
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Figure 21. Change Assessment Map of (20052015) as per 4 categories

Change Assessment Map of Shan State (2005 to 2015)
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Table 13.Change Assessment Data of (2005 -2015) as per 4 categories

S et “Ceew  Km2 | peren
1 Forest-Forest 52660.31 33.80%
2 Forest-Non Forest 30859.39 19.80%
3 Non ForestForest 22350.60 14.35%
4 | Non ForestNon Forest 49934.42 32.05%

Total 155804.72 100.00
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Figure 22. Change Assessment Map of (20052010) as per 6 categories

Table 14. Change Assessment Dataof (2005 -2010) as per 6 categories

Legend
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Change Assessment Map of Shan State (2005 to 2010)
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sr Change Data Reference Km?2 Percent of
2005-2010 Colour total Shan

1 | Forestto Forest 43138.42 27.69

2 | Forest to Non Forest 31675.10 20.33

3 | Other to Forest 13571.54 8.71

4 | Other to Other 31886.05 20.46

5 | OWL to Forest 31887.78 20.47

6 | Forestto OWL | 3645.83 2.34

7 | Total | 155804.72 100.00
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Figure 23 . ChangeAssessment Map of (2010-2015) as per 6categories

Change Assessment Map of Shan State (2010 to 2015)
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Table 15. Change Assessment Dataof (2010 -2015) as per 6categories

sr Change Data Reference K2 Percent of
2010-2015 Colour Total Shan

1 Forest to Forest 52573.11 33.74

2 | Forestto Non Forest 13165.50 8.45

3 | Other to Forest 1186.63 0.56

4 | Other to Other | 51738.04 33.21

5 | OWL to Forest h 20735.20 13.31

6 Forest to OWL 16406.24 10.53

7 | Total ‘ 155804.72 100.00
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Figure 24 . Change assessment map of (2005-2015) as per 6categories

Change Assessment Map of Shan State (2005 to 2015)
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Table 16. ChangeAssessment Data of (2010 -2015) as per 6categories

sr Change Data Reference Km?2 Percent of
2005-2015 Colour Total Shan

1 | Forestto Forest 52660.31 33.80

2 | Forestto Non Forest 12360.41 7.93

3 | Other to Forest 4487.96 2.88

4 | Other to Other | | 49934.42 32.05

5 | OWL to Forest . 1786264 11.47

6 | Forestto OWL F 18498.98 11.87

7 | Total ‘ 155804.72 100.00
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Table 17. Change Assessment Data of (2005-2015) District level, Shan South

Shan South
LCover Change . . . Total Area %
(2005 -2015) Taunggyi Loilin Linkhay (Km2)
6641.03 4337.04 4093.45 15071.52 | 26.87
5616.61 4811.32 1086.81 11514.74 | 20.53
Non F to Forest 1749.07 2021.41 3266.41 7036.89 12.55
Non Fto Non F | 10127.08 8578.98 3752.94 22459.00 | 40.05
24133.79 19748.75 12199.61 | 56082.15 100.00
Table 18. Change Assessment Data of (2005-2015) District level, Shan North
Shan North
chogsh i%ge Lashio Kyaukme Hopan Laukkaing Muse To(tlii:ngr)ea %
2903.23 7859.24 5808.05 275.09 1666.95 | 18512.56 30.20
2435.32 6966.72 2535.87 467.46 2600.07 15005.44 24.48
2164.82 2530.74 1941.47 260.74 662.86 7560.63 12.33
NF to NE | 5795.48 8480.66 2172.00 890.65 2887.78 | 20226.57 32.99
13298.85 | 25837.36 | 12457.39 1893.94 7817.66 | 61305.20 100.00
Table 19. Change Assessment Data of (2005-2015) District level, Shan East
Shan East
LCover Change : _ Total Area %
(2005 -2015) Kyaingtong | Mongsat | Tachileik (Km2)
7027.06 6231.33 5913.49 19171.88 49.86
2300.56 1155.66 1005.62 4461.84 11.60
Non F to Non E 4040.30 1970.19 1159.05 7169.54 18.65
17345.24 11481.62 9626.39 38453.25 | 100.00
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Table 20. Change Assessment Data of (2005-2010) District level, Shan South

Shan South
LCover Change . . . Total Area %
(2005 -2010) Taunggyi Loilin Linkhay (Km2)
8537.91 6296.64 3983.70 18818.25 | 33.55
3720.44 2852.19 1188.70 7761.33 13.84
Non F to Forest | 2229.98 2543.20 1180.02 5953.20 10.62
Non Fto Non F | 9645.46 8056.72 5847.19 23549.37 | 41.99
24133.79 | 19748.75 |12199.61 |56082.15 | 100.00
Table 21. Change Assessment Data of (20052010) District level, Shan North
Shan North
chogsh irgge Lashio Kyaukme Hopan Laukkaing Muse To(tlg:nér)ea %
3590.23 | 11117.93 | 6820.38 427.35 3263.00 | 25263.89 | 41.21
1748.23 | 3708.03 1556.32 269.66 1025.27 | 8307.60 13.55
1743.91 | 3863.93 | 1558.90 271.59 971.14 8409.47 13.72
NFto NF | 6216.39 | 7147.47 | 2521.79 880.34 | 2558.25 | 19324.24 | 31.52
13298.85 | 25837.36 | 12457.39 | 1893.94 | 7817.66 | 61305.20 | 100.00
Table 22. Change Assessment Data of (2005-2010) District level, Shan East
Shan East
LCover Change : _ Total Area %
(2005 -2010) Kyaingtong | Mongsat | Tachileik (Km2)
6444.62 6065.12 5860.12 18369.86 | 47.77
2879.91 1314.48 1064.61 5259.00 13.68
Non F to Forest 2664.76 1300.10 1067.45 5032.31 13.09
Non E to Non E 5355.95 2801.92 1634.21 9792.08 25.46
17345.24 11481.62 9626.39 38453.25 | 100.00
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Table 23. ChangeAssessment Data of (2010-2015) District level, Shan South

Shan South
LCover Change . . . Total Area %
(2010 -2015) Taunggyi Loilin Linkhay (Km2)
6341.26 4190.00 4092.64 14623.90 | 26.08
4426.63 4649.84 1071.22 10147.69 | 18.09
Non F to Forest 2048.56 2168.45 3263.60 7480.61 13.34
Non Fto Non F | 11317.34 8740.46 3772.15 23829.95 | 42.49
24133.79 19748.75 12199.61 | 56082.15 100.00
Table 24. Change As®ssment Data of (2010 -2015) District level, Shan North
Shan North
Lz%ﬁ)h?fge Lashio Kyaukme Hopan Laukkaing Muse To(tliirlngr)ea %
2939.05 7702.25 5874.69 280.20 1658.00 | 18454.19 30.10
2395.09 7279.61 2504.87 463.77 2576.33 | 15219.67 24.83
2128.74 2688.19 1906.67 257.15 682.11 7662.86 12.50
NF toNF | 5835.97 8167.31 2171.16 892.82 2901.22 19968.48 32.57
13298.85 | 25837.36 | 12457.39 1893.94 7817.66 | 61305.20 100.00
Table 25. Change Assessment Data of (2010-2015) District level, Shan South
Shan East
LCover Change : _ Total Area %
(2010 -2015) Kyaingtong | Mongsat | Tachileik (Km2)
6905.16 6222.79 5954.11 19082.06 | 49.62
2204.14 1142.37 973.81 4320.32 11.24
Non F to Non E 4132.50 1985.82 1164.22 7282.54 18.94
17345.24 11481.62 9626.39 38453.25 | 100.00

2.3.4. The NDVI (Normalized Different Vegetation Index) composite
maps for 2005 and 2015

The NDVI composite mapping for 2005 and 2015 were developed by
using methodology of the High Carbon Stock Approach. The main purpose
of the methodology is to group the land cover into homogenous classes in
order to indicate potential HCS forest areas by usingespect NDVI values.
See in table 0The exercise is to differentiate:
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Low, medium, and high density forest (LDF, MDF,HDF);

Young regeneration forest (YRF)

Cleared and degraded former forest including Scrub (S) and Open
Land (OL); and

Non-HCS areas suchsaroads, water bodies and settlements.

> D> >

As shown in the diagram below, thepotential HCS forest cuoff lies
between the Scrub and Young Regeneration Forest categories, where YRF,
LDF, MDF and HDF are considered potential HCS forest and S and OL are
not considered HCS forestDetail methodology can be seen in The HCS
Approach Todkit version 1.0: March 2015.In this study this methodology
was used to checkand confirm the result of ge@patial analysis mentioned
above.

Figure 25. High Carbon Stock (HCS) Classification diagram

HCS CLASSIFICATION

HIGH CARBON STOCK (HCS) FOREST DEGRADED LANDS (FORMER FOREST)

Table 26. Homogenous Casses of HCS using respectiveNDVI values
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Figure 26 .

Land Use/ Cover Map of Shan State as per NDVI (2005)

%o0E STO0E o0E

%o0E 100 g0E

T0TgUE

00N
1

P
1

Zoon

000N
1

00N
1

( THAILAND )

Land Use & Land Cover Map of Shan State as per NDVI Value 8

( PEOPLE'S REPUBLIC OF CHINA)

(LAOS)

z
b
5

T
2000N

T
19°00N

Legend

/\/ State & Region Boundary

/N District Boundary

I iich Denaity Forest (HDF)
I Mtcdium Density Forest (MDF)

[ Low Density Forest (LDF)

/\/ Rod [] Young Regencration Forest (YRF)
= — z
= Railway P S I8
3 a4 Y - Water / Snow 5
*  Town B scnb
Other lands
Source : Landsat Satellite Image (2005) e e lindiars
T T T T T
sedoe ardue s doe wove 1000

Table 27. Land Use/Cover Status of Shan State as per NDVI (2005)
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Note: HDF+MDF+LDF+YRF&1.26% ; HDF+MDF+LDF 44.11%
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Figure 27. Land Use/Cover Map of Shan State as per NDVI (2015)
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Table 28. Land Use/Cover Status of Shan State as per NDVI (2015)
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Note: HDF+MDF+LDF+YRF66.04%; HDF+MDF+LDF 29.51%
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Table 29. Change Matrix of NDVI Land Use/ Cover of Shan State
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2.3.5. Estimated magnitude of carbon emission due to deforestation

and forest degradation over the reference period 2005 -2015 in

Shan State

I AAT OAET ¢ O OEA OAOGOI O 1 £ itked OAOO
Greater Mekong SUDACET 1T AT A - Al AUOEA 00T EAAQSG
the total estimated carbon stock of project area was 10,165 million tons.
For the portion of Myanmar country, estimated carbon stock was 2509.16
million tons. While the estimated carbon stock of Shan State was 700.93
million tons. Carbon density distribution pattern are along most
mountains. The darker green area is the higher of carbon dense area. In
Shan State, the highest carbon density is only up to 180 ton per hectare.

According to FRA 2010 and FRA 2015, estimated carbon stock is
1445 million tons (mt) in 2005, 1378 mt in 2010 and 1292.8 mt in 2015,
respectively. While in Shan State, it is 791.40 mt in 2005, 754.71 mt in
2010 and 722.83 mt in 2015, respectively. Distribtion of carbon in Shan
State can be seen in Figure(3 That is why; carbon emission in Shan State
Is 7.34 million tons per year from 2005 to 2010 and6.38 million tons per
year from 2010 to 2015. Generally speaking3.86 million tons per year of
carbon emitted between 2005 to 2015 period in Shan State.

In addition, according to the group homogenous matrix ofNDVI
values 2005 and 2015, as seen in table 2%0ung Regeneration Forest
(YRF) and Low Density Forest (LDF) are ¢eng increased in 2015. High
Density Forest are apparently decreased. That means forest cover of Shan
State has been obviously deforestation and degradeoketween 2005 and
2015 period. Other lands reduced and scrub lands are getting highrhat
means somebare lands are getting covered with tree canopies. That is
result of rubber plantations. All in all, that ndvi result isresambledwith the
spatial analysis results of Landsat imageriesAnother bad meaning is there
is hardly any High Density Forest (HDFhtact forests) left in Shan State.
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Figure2 8. Forest Carbon Storage of 2005, GMS and Malaysia area
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Figure29 . Forest Carbon Storage of Myanmar, 2005
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Figure 30 . Forest Carbon density distribution map of Shan State.
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2.3.6. Global Forest Watch were used to compare the spatial analysis

results with international data
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Table30. &1 OAODOAO AU 2ACEI T O ATiA' BIOADAOCKEODAOD®
7A0AE -EAQC

Total forest area Dense forest area Forest gain Forest loss l?etzl land
s10%tree | 2O ssoptee | PR | 20012012 | %@ 20012012 | %0
v (i) land e i) land (ha) forest (ha) forest (ha)
cover cover cover cover
Ayeyarwady 768428 23.5% 546097 16.7% 273667 35.6% 12710 1.7% 3275753
Bago 1910966 50.2% 1680721 44.2% 1070202 56.0% 50728 2.7% 3806832
Chin 3325158 90.5% 2984199 81.2% 2026305 60.9% 72655 2.2% 3676180
Kachin 7903403 89.5% 7549154 85.5% 6847749 86.6% 194024 2.5% 8828256
Kayah 952549 81.9% 791798 68.1% 396304 41.6% 15882 1.7% 1162810
Kayin 2503069 84.0% 2279428 76.5% 1532746 61.2% 106425 4.3% 2979847
Magway 1197412 27.5% 805003 18.5% 261313 21.8% 33138 2.8% 4357480
Mandalay 1162141 32.1% 911583 25.2% 379932 32.7% 21014 1.8% 3617003
Mon 630408 55.2% 520857 45.6% 295295 46.8% 38568 6.1% 1143005
Rakhine 2646337 76.1% 2445983 70.3% 2006187 75.8% 81940 3.1% 3477437
Sagaing 6309647 66.7% 5748087 60.8% 4198361 66.5% 193580 3.1% 9454745
Shan 11808703 76.1% 9752146 62.9% 4776243 40.4% 458093 3.9% | 15516533
Tanintharyi 3802235 92.7% 3668722 89.5% 3324755 87.4% 179778 4.7% 4100807
Yangon 160352 17.1% 106068 11.3% 54328 33.9% 3729 2.3% 937507
Myanmar 45080808 68.0% | 39789847 60.0% | 27443387 60.9% 1462263 3.2% | 66334194

Figure 31. Annual forest loss in Myanmar, 2001 -2012 (Hansen 2013/GFW 2014)
Annual forest loss in Myanmar, 2001-2012 (Hansen 2013/GFW 2014)
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Figure 32. Myanmar forest cover, 2012 (ha)
Myanmar forest cover, 2012 (ha)
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A. Identification of Drivers of Deforestation and Forest
Degradation
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0] Proximate/Direct Drivers  of Deforestation and Forest

Degradation

Myanmar boasts the highest proportion of forest cover in mainland
31 OOEAAOO ! 6EA AT A Ali10060 EAI £ 1T £ OE,
£l OAOOAA 1 AT A8 4EA Al O1 OOUBO DHOEI Aou
most biodiversity in the Indo-Pacific region. The rate of deforestation,
however, is one of the highest in the worldAccording to the FAO (FRA
2015) Myanmar has around 29.0 million hectares of forested land, which
constitutes to 42.92% of total land area. The full 100% of the forest area is
owned by the state, but certain management rights can be granted to
communities or private companies. Moreover, there are some forest areas
i AAT OO tpnnnm EAQ OEAO AOA 110 O1 AAO ¢
under community forests owned by local people with lag-term lease
permission of the government.

The annual rate of deforestation in Myanmar was 1.7% for the

period 2010-15 (FAO, 2015) with rapid expansion of commercial
agriculture, alongside legal and illegal logging, and the clearance of forest
areas for infrastructure projects being the main drivers (Forest Trends,
2015). In fact, Main drivers of deforestation in Myanmarare agricultural
conversion, fuelwood and charcoal consumption, and commercial logging
(legal and illegal logging). Additionally, populéon growth and high
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resource demand from neighboring countries, international demand for

forest products for energy use and agricultural commodity exports have

AAAT AT 1T OOEAOOI 068 -UATI AO ET1AO uynb
well, piquing international economic interest. Myanmar is well known for

its natural Teak (Tectona grandi$ forests, which are classified among the

| EGAA AAAEAOI OO &I OAOOO8 / £ OEA x1 Ol Ag
forests, more than 16 million are found in Myanma(ITTO,2011).

In terms of deforestation driverswhether it is National level or Shan

State level, two types of negative drivers can be distinguished: direand
indirect drivers. Direct drivers concern human activitiesthat directly forest
cover and deplete carba stocks. Indirect drivers occurat multiple scales
and concern the complex interactions of social, economic, political, cultural
and technological processeshat affect direct drivers. Indirect drivers
include processes such as changing markets and commiyd prices,
population growth, national policies and governance, and dynamics of
subsistence and povertyKissinger, et al., 2012

According to the results of stakbolder consultation meeting, seven

direct negative drivers and eight indirect negative driver were commonly
found in Shan State. They are namely:

(ii)

(a)
(b)

()
(d)
(€)
(f)
(9)

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

Agriculture Expansionand agribusnessplantations such as
rubber and oil-palm plantations.

Shifting Cultivation with short fallow period and opium poppy
plantations

Overexploitation of timber (legaland illegal logging).

Fuel wood consumption

Infrastructure developments

Mining

Forest fire

Underlying/Indirect Drivers  of Deforestation and Forest
Degradation

Population growth (Natural and Migration)

Economic growth (International and National)

Weak inLaw Enforcement

Poverty and Sibsistence

Conflicting Policy

Language Barriers

Land Tenure Uncertainties

Inadequate Natural Resources Planning and Monitoring
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B. Determining co -relations between (i ) proximate/direct drivers
and (ii ) underlying/indirect drivers

National, international and even subnational assessmentf drivers
are important for designing and implementing REDD+ strategies or action
plans, particularly as a basis for engaging different (neforest) sectors
impacting forests. That is why direct/proximate drivers and indirect/
underlying drivers need to be understood.

Direct/ proximate drivers are human activities or immediate actions
that directly impact forest cover and loss of carbon. These causes can be
grouped into categories such as agricultle expansion (both commercial
and subsistence)jnfrastructure extension and wood extraction.

Indirect/underlying drivers are complex interactions of fundamental
social, political, cultural and technological processes that are often distant
from their area of impact. Theseunderpin the direct/proximate drivers
and either operates at the local level or have an indirect impact from the
national or international level. They are related to international (i.e.
markets, commaodity prices), national (i.e. populationgrowth, domestic
markets, national policies, governance) and local circumstances (i.e. change
in household behavior) (Geist and Lambin, 2001; 2002; Obersteiner et. al.,
2009).

The following figure shows the main indirect drivers (processes)
that underpin the direct drivers of deforestation,modified to fit Shan State
based on a study by Geist and Lambin (2002). The indirect drivers are
interplay of demographic, economicpolitical, technological, institutional,
and sociocultural factors(Kissenger, Herold, and De Sy 20}2
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Figure 33. Relationship between direct and indirect drivers of deforestation
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Distribution

Source: Modified from Geist and Lambin, 2002.

(1) Direct/Proximate drivers and deforestation
(@) Agriculture Expansion and agribusiness plantati ons

In Myanmar it iswidely acknowledged that the clearing of forests to
make way of the expansion of commercial agricultural fields is increasingly
the leading driver of deforestation, alongside legal and illegal logging, and
the clearance of forest areas to make way for irdistructure projects such
as roads and hydropower dams.

While the conversion of forests for agricultural development has
been occurring for many decades, it is the unprecedented rate of this
conversion that is now so astoundingas well as the fact that the
government is encouraging increasing levels of investment for largecale
industrial agricultural expansion. Despite national statements purporting
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laws are still facilitating the corversion of forests into private agribusiness
concessions. In the forest sector itself, promising new reforms have been
progressing, but so far have focused only on the managed timber estates
under the direct control of the Myanmar Forest Department. The
rel AET ET C T AOOOAIT Al OA O Gioh, dhnic-poduldtedAT OT O
states are still left any effective forest management and are thus even more
prone to extensive logging and forest conversion.

Economically, southern Shan State is highly reliant ongéculture.
Shan State is famous for its main local products such as tea leaves and
thanaka (Limonia acidissimaRoxb). In southern Shan State, paddy fields are
prevalent in the lowland small basins. On the hillsides, people used to
sustain shifting cultivation systems. Within Shan State, rice is the main crop
grown for household use. Double cropping are practiced extensively in
southern Shan State, where rice is often followed by potato, tomato or
chickpea in flat areas, while different rotations are seenni sloping hill
areas.

At present, they no longer practice shifting cultivation in some area
of southern Shan State and instead grow annual crops on the raied and
irrigated uplands continuously, as well as perennial crops in gardens (rice
terraces were rare on the hillside). In the past, upland rice was grown using
shifting cultivation systems. In the first year, people grew rice after
slashing and burning, followed by groundnut or other crops in the second
year. After two-year cropping, they would allowthe field to lie fallow for 3
years before the next cultivation. Now this traditional cultivation had
already changed to shorfallow shifting cultivation, which was not
sustainable. They could not maintain a long enough fallow period because
of population pressure. Land that had been used in shifting cultivation
systems had begun to be cultivated continuously since 1970s, and crop
production had become more commercial. Cultivation of thanaphet (Cordia
dichotoma Frost.) in gardens and summer cropping of wtat had increased
and taken the place of shifting cultivation of upland rice. Thanaphet is a
perennial crop, the leaf of which is processed and used to wrap cigars. Both
thanaphet and wheat were grown as commercial crops.

Intensification of farming technology in irrigated upland fields was
practiced during the 2000s. Farmers have grown garlic in the dry season
using irrigation from spring water. This irrigated upland farming was
carried on in the past when farmers mainly practiced shifting cultivation.
Therefore upland farming using irrigation could be a system with the
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potential for high productivity and profitability in the mountainous zone.

Additionally, because irrigated farming generally offers more crop options
than rain-fed farming, more varied croppirg patterns are attainable. This
means that irrigated upland farming has the flexibility to adapt to
unpredictable agricultural commodities market and that therefore it can
ensure income stability.

But the upland irrigation farming was found as a consequerec of
site-specific development. Under certain favorable ecological conditions,
for example, on land where spring water was available or in a valley where
enough surface water could be caught, terraced paddy fields had often been
developed in earlier periods in the mountainous region of Mainland
Southeast Asia.

Whatever farming system is practiced, to make a living, some
farmers turn toward poppy cultivation because of the easiness to earn a
consequent living from it. Drugs have become an alarming issue in Shan
State. The vast mountain ranges which are difficulio travel in become a
secret hideout for poppy farmers where they can grow poppy in secret.

Figure 34. Poppy fields mosaics at the back its owner Palaung village

£

Source: UNODUQdld survey, Eastern Shan State, taken Fetf)13.
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Figure 37. The consultant in his UNODCopium poppy field survey,
eastern Shan State, in 2013/14
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(b)  Shifting Cultivation with short fallow period and opium poppy

plantations

YT  OEA Allly GehiéhGnolddidg Fhan Statepne of the major
causes of deforestation ishifting cultivation or slash and burn farming,
traditionally known as @ungyad Shifting cultivation (Swidden) or
@ungyad EAO AAAT DOAAOCEAAA AU AOET EA
areas. Up to the middle of the nineteenth century long rotations were
possible as the population in hilly areas was very sparse. However as the
population rose, shifting cultivation gradually increased, and with shortr
fellow period damages to the natural environment has increasedRepeated
slash and burn practices in the sameraa destroys valuable timber species
and hinders their regeneration, causing soil erosion and depletion of soil
fertility; ultimately leads to deforestation and forest degradation.

This kind of cultivation practices are not only in Myanmar but also
farmers in the mountainous region of mainland Southeast Asia have
practiced shifting cultivation, with plots of land cultivated temporarily and
then allow to convert to secondary forests for a fallow period.

In 2012, more than one million hectareshave bee converted to
rubber plantation. By 2050, the area under rubber trees in the
mountainous regions of Cambodia, Laos, Myanmar, Thailand, Vietnam, and
#EET A8 O 9 OT ik prddictéd @l incr&akeXdlrfold, largely replacing
secondary forests and land cwently under shifting cultivation (Fox et al.
2012).

Preliminary research suggests this massive landse change could
lead to drier conditions at the local level plus surface erosion, loss of soil
guality, sedimentation and disruption of streams, and riskof landslides.
And it appears that when primary and secondary forests are converted to
rubber, carbon emissions are likely to increase.

Despite environmental concerns, both local farmers and outside
entrepreneurs are likely to continue expanding rubber plantations because
of high economic returns.

The mountainous region of mainland Southeast Asidarbors a
wealth of natural resources, intuding globally important forests, multiple
plant and animal species, and the headwaters of rivers. Defined as land
above 300 meters elevation, the region covers about o#r®lf of the
combined land area of Cambodia, Laos, Myanmar, Thailand, Vietnam, and
Chnad O 9 0T 1 Al Figure390ET AA j
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Figure 39: Defined as land above 300 meters elevation, the region
covers about one-half of the combined land area of
# Al AT AEAh , AT Oh - UATIT AOh 4EAEI Al £
Yunnan Province.
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For centuries, farmers in this region have practiced diverse systems
of shifting cultivation, in which plots of land are cultivated temporarily and
then allowed to revert to secondary forest during a fallow period. The
staple crop is upland rice, butcultivated plots may include a range of
secondary food and cash crops such as maize, cassava, banana, sugarcane,
ginger, cardamom, oopium poppies(Mertz et al. 2009).

Fruit trees or other useful tree species may be planted on fallow
plots, or the fallows may be left entirely to natural regrowth. These
practices produce a unique landscape mosaic combining small
agricultural plots with secondary forests.  These traditional land use
OUOOAI 6 AOA AT OGEOITI AT OAT T U OOOOAET Al
biodiversity and soil and water resourcegziegler et al. 2011

Over the past decades, traditional forms of land use in many of these
areas have evolved into more intensive agricultural systems. Plots tend to
remain under cultivation longer, with less time allowed for the regrowth of
secondaryforests. In many instancs, shifting cultivation has been replaced
by permanent cropping, and in particular by rubber plantations.
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One factor driving the transition toward more intensive agriculture
has been population growth, including substantial migration from the
lowlands. Ancther factor has been the expansion of road networks and
markets, making it easier for farmers to purchase agricultural inputs and to
sell their crops.

Figure 40. Rubber Plantation in Wa area.
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Source: UNODC field survey, Eastern Shan Stataken in March 2013.
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Figure 42. Rubber Plantation in Wa area again.
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Source: UNODC field survey, Eastern Shan Stdigken in March 2013.

Figure 43. Rubber Plantations between Tachileik and Mongsat.
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Governmentsponsored crop-substitution program  have also
driven a shift toward rubber. Several countries, including the United State
and China, have made substantial investments iprograms designed to
eliminate the cultivation of opium poppies in the region. The ability to
store and transport rubber easily as well as the overall return on
investment make rubber far superior to any other cash crop as a
replacement for opium. While more intense agriculture production may
pose a threat to fragile local environments, it is not possible to turn back
the clock.Rubber plantations, in particular, have proven highly profitable.
Given financialrealities, neither local farmers nor outside entrepreneurs
are likely to return to less profitable forms of agriculture, even if the earlier
forms are potentially more environmentally friendly. Therefore production
system that provides the best balance beteen economic return and
environmental sustainability are needed to improve the longerm outlook
of the region.

(c) Infrastructure developments

Expanding cities and towns require land to establishthe
infrastructures necessary to support growing population which is done by
clearing the forests. Forests are the major target of infrastructure
developments for oil exploitation, logging concessions and hydropower
dam construction which inevitably conveys the expansion of road network
and construction of roadsin pristine areas. The construction of roads,
railways, bridges and airports opens up the land to development and
brings increasing number of people to the forest frontier. Whether
supported or not by the government programmes, these settlers have
usually colonized the forest by using logging trails or new roads to access
the forest for subsistence land.

The developments of these infrastructure projects are of worldwide
concern, here in Shan State are also the same. Since the last one or two
decade ago, inBstructure developments had been emerged across Shan
State, e.g.development Ayethayar new town just outside Taunggyi. It
contains the Technological University of Taunggyi and the Aye Thar Yar
Golf Resort. Following the same projects were establishments 6
Technological University of Lashio in 1997 Technological University of
Kyaing Tong in 2001 andTechnological University of Pinlon in 2002. After
that Kyaing Tong, Momg Phyat and Tachileik highway construction and
Mandalay, Lashio and Muse highway consiction were significantly
developments.

65



I xAAAUOh OEA 1 AOAOO i &£/ #EET ABO ET 4

consists ofoil and gas pipelines criss -crossing Myanmar , starting from a
new terminus at Kyaukpyu up to Mandalay and through Lashio and on to
the Chinese border town Ruili and then Kumming. There are also proposed
projects comprising a port at the Kyaukphyu Special Economic Zone in
Rakhine State and a 1,208ilometer-long railway line linking Kumming
and Kyaukpyu Port, with an expressway running pallel to the oil and gas
pipline. Therefore, road, railway and this kindof gas pipeline constructions
contribute the most eventual level of deforestation andorest degradation
because roads encourage urbanization (itself responsible for a further 10%
of deforestation) and spread of agriculture into forests, particularly in
remote areas where property rights ae unclear or poorly regulated.

Figure 44. Shwe gas_oil pipeline crossed near Kyaukme.
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